Mechanism of nitric oxide production induced by H2O2 in cultured endothelial cells.
This study examined the mechanism of stimulation of nitric oxide (NO) synthesis induced by hydrogen peroxide (H2O2). To determine the role of Ca2+ on H2O2-induced NO synthesis in bovine aortic endothelial cells, the increases in intracellular Ca2+ and NO production induced by H2O2 were compared with the effects of the Ca2+ ionophore ionomycin in the same batches of endothelial cells. NO production was assessed by formation of [3H]citrulline from [3H]arginine, and changes in intracellular Ca2+ were measured using fluorescent indicator fluo-3 with a confocal laser scanning system. Both H2O2 (1-10 mM) and ionomycin (10(-7)-10(-5) M) increased intracellular Ca2+ and stimulated the synthesis of L-citrulline from L-arginine. Although H2O2 induced only a small increase in intracellular Ca2+, it markedly increased L-citrulline formation compared with ionomycin. Thus, stimulation of NO synthesis induced by H2O2 may involve the mechanisms other than the increases in intracellular Ca2+ in endothelial cells. In the particulate fraction from cultured endothelial cells, addition of exogenous H2O2 (1 mM) or catalase (100 U/ml) did not affect L-citrulline formation. However, co-administration of H2O2 and catalase stimulated L-citrulline formation. These findings suggested that not only the increases in intracellular Ca2+ but also the products by the reaction with H2O2 and catalase are likely to be involved in the stimulation of NO synthesis induced by H2O2.